Discovery of osteoblast-associated genes using cDNA microarrays.
Osteoblast maturation is a complex process and involves distinct genotypic changes that are accompanied by specific phenotypic alterations. To identify new bone-related genes in osteoblasts we utilized the high-density mouse GEM1 microarray gene chip from IncyteGenomics, Inc. (St. Louis, Mo). We examined the expression profiles of over 8700 genes during the proliferation (day 3) and the mineralization (day 34) phases of MC3T3-E1 development. More than 8600 genes provided measurable signals. Of these genes, 252 were found to be differentially expressed on days 3 and 34. A large number of these genes have never been previously recognized in the context of osteoblast development. Approximately, 60% of the genes with expressions that were dominant in proliferating osteoblasts consisted of growth-related genes such as TACC3 and Pr22. The expressions of TIS21/BTG2, and a novel gene EST350, were found to peak during the differentiation phase (day 12), suggesting that they may play important roles in osteoblast differentiation. The majority of the genes with expressions that were dominant during the mineralization phase consisted of signal transduction genes and extracellular matrix (ECM) proteins such as lumican and cystatin-C. It is significant that lumican expression could not be detected on day 3, which indicates that this gene may serve as an important marker of postmitotic osteoblasts. The establishment of the expression profiles of these and other genes with various phases of MC3T3-E1 osteoblast development will allow us to distinguish the molecular events at different phases of osteoblast biology.